Objective: In this 8 years' follow-up study, we evaluated the long-term outcomes of the addition of clopidogrel to aspirin during the first year after coronary artery bypass grafting, versus aspirin plus placebo, with respect to survival, major adverse cardiac, or major cerebrovascular events, including revascularization, functional status, graft patency, and native coronary artery disease progression.
Results: At a median follow-up of 7.6 years, survival rate was 85.5% AE 3.8% (P ¼ .23 between the 2 groups). A trend toward enhanced freedom from all-cause death or major adverse cardiac or cerebrovascular events, including revascularization, was observed in the aspirin-clopidogrel group (P ¼ .11). No difference in functional status or freedom from angina was observed between the 2 groups (P > .57). The long-term patency of saphenous vein graft was 89.11% in the aspirin-clopidogrel group versus 91.23% in the aspirin-placebo group (P ¼ .79). A lower incidence of moderate to severe native disease progression was observed in the aspirin-clopidogrel group versus the aspirin-placebo group (7 out of 122 vs 13 out of 78 coronary segments that showed progression, respectively [odds ratio, 0.3 AE 0.2; 95% confidence interval, 0.1-0.8; P ¼ .02]).
Conclusions: At 8 years' follow-up, the addition of clopidogrel to aspirin during the first year after coronary artery bypass grafting exhibited a lower incidence of moderate to severe progression of native coronary artery disease and a trend toward higher freedom from major adverse cardiac or cerebrovascular events, including revascularization, or death in the aspirin-clopidogrel group. A trend toward long-term freedom from all-cause death or MACCE/R was seen with 1 year of DAPT.
Central Message
The addition of clopidogrel to aspirin during the first year after CABG correlates with a higher freedom from MACCE/R or death and a lower incidence of moderate to severe progression of native CAD.
Perspective
This follow-up study is the first of its kind to evaluate the long-term effect of dual antiplatelet therapy on clinical functional status and on both graft patency and native coronary artery disease progression 8 years after coronary artery bypass grafting. With a 100% clinical follow-up rate, this study provides very high-quality, long-term, contemporary, clinical trial-based information regarding clinical and subclinical outcomes of coronary artery bypass grafting.
See Editorial Commentary page 223. Coronary artery bypass grafting (CABG) using saphenous vein grafts (SVGs) and 1 or both internal thoracic arteries (ITAs) has long been used as a treatment for coronary artery disease (CAD). Following CABG, native CAD continues to progress and constitutes an important contributor to subsequent major adverse cardiac events. 1 On the other hand, SVGs also undergo a process of conduit attrition composed of 3 interlinked stages: early, often nonocclusive, thrombosis then intimal hyperplasia, which sets the ground for the development of later atherosclerosis and eventual occlusion. 2 Aspirin has been shown to be effective against early thrombosis; however, in animal models, only clopidogrel was shown to prevent intimal hyperplasia. 3, 4 As a result of CAD progression and SVG disease, patients who have undergone CABG are susceptible to late ischemic heart events. 1, 2, 5 To address this problem, our Clopidogrel After Surgery for Coronary Artery Disease (CASCADE) randomized controlled trial (ClinicalTrials.gov identifier: NCT00228423) examined the effect of dual antiplatelet therapy (DAPT), combining aspirin and clopidogrel (vs placebo), on SVG intimal hyperplasia, graft patency, and progression of CAD after CABG. CASCADE demonstrated that compared with aspirin monotherapy, the combination of aspirin plus clopidogrel did not significantly reduce the process of SVG intimal hyperplasia at 1 year after CABG. 6 However, DAPT was associated with a slowing of the progression of native CAD after surgery. 7 Notably, other trials, such as a trial that looked at 12 or 30 months of DAPT after drug-eluting stents, 8 recently indicated that combining aspirin and a thienopyridine, for 30 months after drug-eluting coronary stents, was associated with a reduction in the incidence of major adverse cardiac or cerebrovascular events (MACCE) beyond that attributable to stent complications, likely as a result of less native CAD progression.
In the present follow-up study of the CASCADE trial, conducted 8 years postrandomization, we evaluated long-term outcomes in the 2 treatment groups. Patients who received aspirin-clopidogrel or aspirin-placebo for 1 year after CABG were followed 7 years later with respect to survival; MACCE, including revascularization (MACCE/R); functional status; graft patency; and native CAD progression. Our hypothesis was that treatment with DAPT during the initial post-CABG year could influence the trajectory of subsequent events, despite intercurrent antiplatelet therapy or not. The intervention was 1 year of DAPT versus aspirin alone, and it was randomized and double blind. The analysis undertaken 7 years later constitutes an open-label, long-observational follow-up phase. Such follow-up would allow for a unique opportunity to ascertain the late results of the CASCADE trial intervention with respect to long-term clinical and functional data, graft, and native CAD, 2 and a prospective assessment of the late results of CABG within the monitored context of a randomized controlled trial cohort.
METHODS
This study was a long-term follow-up at 8 years of the CASCADE trial, which was a dual-center (University of Ottawa Heart Institute, Ottawa, Ontario, Canada, and Hôpital Laval, Qu ebec City, Qu ebec, Canada) randomized placebo-controlled trial designed to primarily investigate the effect of DAPT on the development of SVG disease 1 year after CABG. 6 The objective of this study is to evaluate the long-term outcomes in the 2 treatment groups. Patients who had received aspirin-clopidogrel or aspirin-placebo for 1 year after CABG, were followed 8 years postoperatively with respect to survival, MACCE/R, functional status, graft patency, and native CAD progression. Each of these end points was considered independently and the end points were not combined into a single composite time-related event. Our definition of MACCE and MACCE/R did include myocardial infarction, stroke, cardiovascular death, as well as the same components plus the addition of myocardial revascularization, respectively. We separated MACCE/R from all-cause death to evaluate overall survival (freedom from all-cause death) as a separate end point.
Specific institutional review board review and authorization was obtained at both centers to complete this CASCADE follow-up study. A new protocol, including functional status determinations and coronary 
Population
In the initial CASCADE trial, 113 patients who underwent elective CABG with ! 2 SVGs were randomized to receive either daily clopidogrel 75 mg (n ¼ 56) or placebo (n ¼ 57), in addition to aspirin 162 mg daily, for 1 year after CABG. The treatment strategy was double-blind, randomized, and placebo-controlled, initiated right after the operation, and continued during the first year of the trial. After the first year of the trial, the choice of antiplatelet regimen was left to the patient's physician. This follow-up study was not an a priori planned long-term analysis of the CASCADE trial and the study number of 113 is the sample size that was determined during the initial phase of the CASCADE trial. Statistical power at that time was consistent with the surrogate end point of intravascular ultrasound determined graft intimal area. 6 In the original study, a preoperative coronary angiogram had been performed in all 113 patients, and a postoperative coronary angiogram 1 year after CABG was performed in 92 eligible patients at the 2 centers (n ¼ 46 for both treatment groups).
Patient Follow-up
A follow-up Case Report Form (CRF) was designed to collect long-term clinical (cardiac mortality, myocardial infarction, rehospitalization for coronary ischemia or coronary intervention, stroke, and bleeding), and functional data for each patient. The CRF also included a Seattle Angina Questionnaire, with each of its 5 subcomponents, to assess the long-term functional aspects of CAD.
An attempt was made to contact all 113 patients from the initial CASCADE trial. Packages including an introduction letter and a copy of the consent form were sent to addresses retrieved from the CASCADE database. Two weeks later, patients were contacted by telephone and the study was explained. Patients were then asked, according to their availability, to either give a verbal consent and to complete the CRF by telephone, or to come to the hospital to complete the CRF.
CCTA
Surviving patients with a glomerular filtration rate>30 mL/min were asked to undergo a CCTA to evaluate the long-term effects of 1 year of DAPT versus aspirin monotherapy on late graft patency and native CAD progression.
CCTAs of native coronary arteries and grafts were analyzed in blinded fashion to treatment by trained imaging cardiologists.
For the native coronary arteries, the CCTA coronary stenosis results were reported using a 4-grade system where each native coronary artery segment was graded based on its most severe stenosis, regardless of the localization of the stenosis within the segment. Arterial segments were classified as proximal, middle, and distal. Patency data obtained preoperatively and 1-year post CABG were retrospectively regraded using this system, which was defined as grade 0 ¼ normal, grade 1 ¼ mild (<50%), grade 2 ¼ moderate (50%-69%), grade 3 ¼ severe (!70%), and grade 4 ¼ occluded. Then, based on the difference between the grading preoperatively and at the time of follow-up, native CAD progression was graded as 0 (no progression), mild progression (1 grade of worsening), moderate (2 grades of worsening), severe (3 grades of worsening), or complete (4 grade of worsening). When a coronary artery segment was subsequently stented, we a priori made the progression a grade 3 if the stented artery was <70% stenosis at latest evaluation, and grade 4 if the stented artery had 70% or more stenosis within the stent.
A competing risks analysis was used to estimate late graft occlusion in both treatment groups. In this analysis, patients who died from a cardiac cause or who experienced MACCE/R and did not undergo late CCTA (either due to refusal or death from a noncardiac cause), were considered as having all grafts occluded. 9 
Statistical Analysis
Data were analyzed using Stata version 14.1 (College Station, Tex). Categorical and ordinal data were analyzed with a Fisher exact test. Parametric tests were used for continuous data. Survival was examined by using Kaplan-Meier actuarial methods and log rank tests. The progression of native CAD was examined by using generalized estimating equations with gamma distribution, accounting for each patient as a cluster in the CAD progression of individual arterial segments. Figure 1 displays the flow chart of the study. Baseline patient characteristics were balanced between the 113 patients, between the aspirin-clopidogrel or aspirinplacebo group, at the inception of the trial. 6 After the trial's first year, the frequencies of use of clopidogrel and aspirin were similar between the 2 treatment groups (P >.37).
RESULTS

Survival and Clinical Events
Information about MACCE/R was complete for all patients, with a median clinical follow-up of 7.6 years. For the 14 deceased patients, MACCE/R information was completed with the primary care physician or a first-degree family member to the best of their knowledge. Not all secondary characteristics were collected for each patient because some patients had died or preferred to complete the questionnaire over the telephone due to an inability or unwillingness to come to the hospital to show current medications, be interviewed, and thoroughly complete the CRF with the follow-up team.
Survival of patients at 8 years was 88.5% AE 5.0% in the aspirin-clopidogrel group and 83.2% AE 5.2% in the aspirin-placebo group (hazard ratio [HR], 0.5 AE 0.3; 95% confidence interval [CI], 0.2-1.5; aspirin-clopidogrel vs aspirin-placebo group; P ¼ .23) ( Figure 2 ). Table 1 shows the patient characteristics in the 99 patients who were alive at follow-up. Surviving patients were significantly older and more often hypertensive in the aspirin-placebo group. The causes of death and MACCE/R are reported in Table 2 .
A first MACCE/R occurred in 21 of 113 patients, at a mean of 6.7 AE 2.5 years. There was no difference in the incidence of MACCE/R between groups (HR, 0.7 AE 0.3; 95% CI, 0.3-1.7; aspirin-clopidogrel vs aspirin-placebo; P ¼ .41) ( Figure 3 ).
Taken together, a trend toward enhanced freedom from all-cause death or MACCE/R was observed in the aspirinclopidogrel group versus the aspirin-placebo group (HR, 0.5 AE 0.2; 95% CI, 0.3-1.1; aspirin-clopidogrel vs aspirin-placebo; P ¼ .11) (Figure 4) .
A robust set of factors between those patients who experienced and those who did not experience MACCE/R was explored. Table E1 shows that patients who experienced a MACCE/R (myocardial infarction, stroke, coronary revascularization, or all-cause death) had similar characteristics between both treatment groups. Table E2 shows that patients who did not experience a MACCE/R also had similar characteristics between both treatment groups, except for age (patients in the aspirin-clopidogrel group were slightly younger than the patients in the aspirin-placebo group).
A sensitivity analysis restricting the data to the 95 patients who received the allocated treatment for the full year of protocol duration revealed an HR for MACCE/R or death of 0.6 AE 0.2; 95% CI, 0.4-1.4; P ¼ .27, aspirin-clopidogrel versus aspirin-placebo group. Another sensitivity analysis focusing solely on the 30 patients who had had an acute coronary syndrome within 6 weeks before the initial randomization did not reveal a trend toward a difference between groups (P ¼ .74).
Functional Status
Eighty-six of 99 living patients (86.9%) answered the detailed functional status questionnaire, with no significant difference between the 2 groups (45 of 51 patients in the aspirin-clopidogrel group and 41 of 48 patients in the aspirin-placebo group; P ¼ .77). Table 3 shows Seattle Angina Questionnaire completion rates and the patients' responses to each of its 5 subcomponents, with very high scores and no significant difference between the 2 groups.
Long-term Fate of CABGs
Sixty-six of 99 living patients (67%) underwent CCTA (39 of 51 patients in the aspirin-clopidogrel group, and 27 of 48 patients in the aspirin-placebo group; P ¼ .05). However, CCTA could not be completed in 5 patients due to the following reasons: 1 patient with dye allergy in the aspirin-clopidogrel group and 1 with dye allergy, 1 with renal insufficiency, 1 with chest pain during CCTA, and 1 with recent prostate cancer in the aspirin-placebo group. Ultimately, there were significantly more patients in the aspirin-clopidogrel group who completed the CCTA (38 patients in the aspirin-clopidogrel group and 23 patients in the aspirin-placebo group; P ¼ .008). Baseline characteristics of those who underwent CCTA were explored. Table E3 shows that patients had similar characteristics between both treatment groups. At a mean of 8.0 AE 0.5 years, 233 grafts in 61 patients were evaluated by CCTA. The 8-year patency of ITA and SVG was, respectively, 91.49% and 89.11% in the aspirin-clopidogrel group versus 92.31% and 91.23% in the aspirin-placebo group (P ¼ 1.00 and P ¼ .79, respectively). Table 4 shows the characteristics of the grafts evaluated.
A competing risks analysis was used to estimate late graft occlusion in both treatment groups. In this analysis, patients who died from a cardiac cause or who experienced MACCE/R and did not undergo late CCTA (either due to refusal or death from a noncardiac cause), were considered as having all grafts occluded. 9 Based on this analysis, 279 grafts were evaluated (166 grafts in the aspirin-clopidogrel group and 113 grafts in the aspirin-placebo group) and the percentage of possible (and likely overestimated) graft occlusion was 18.7% (31 out of 166) in the aspirin-clopidogrel group, and 32.7% (37 out of 113) in the aspirin-placebo group (odds ratio, 0.5 AE 0.2; 95% CI, 0.3-0.8; P ¼ .01).
Evolution of Native CAD
Two hundred native coronary disease segments were serially evaluated between preoperative (angiogram), 1 year (coronary angiogram and intravascular ultrasound), and 8-year (CCTA) follow-up. Table 5 shows the distribution of native CAD progression for each group.
Using a generalized estimating equation, the average progression of coronary lesions was 0.23 AE 0.14 grades less in the aspirin-clopidogrel group than in the aspirin-placebo group (P ¼ .10). Lesions that had moderate or severe (more than mild) progression were 7 out of 122 (5.7%) in the aspirin-clopidogrel group versus 13 out of 78 (16.7%) in the aspirin-placebo group (odds ratio, 0.3 AE 0.2; 95% CI, 0.1-0.8; P ¼ .02). The latter was driven by the difference between preoperative to 8-year follow-up because there was no difference in the incidence of more than mild native CAD progression (1.8% vs 4.3% in aspirin-clopidogrel vs aspirin-placebo groups, respectively; P ¼ .37) between the 1-year angiogram and the 8-year CCTA follow-up between the 2 groups.
Bleeding
The incidence of major bleeding was 1.8% in the aspirin-clopidogrel group, and 7.0% in the aspirinplacebo group (P ¼ .36). The incidence of minor bleeding was 5.4% in the aspirin-clopidogrel group and 8.8% in the aspirin-placebo group (P ¼ .72).
DISCUSSION
This follow-up study is the first of its kind to evaluate the long-term effect of DAPT on clinical functional status and on both graft patency and native CAD progression 8 years after CABG. With a 100% clinical follow-up rate, this study provides very-high-quality, long-term, contemporary, clinical trial-based information regarding the clinical and subclinical outcomes of CABG.
Our hypothesis was that treatment with DAPT during the initial post-CABG year could influence the incidence of subsequent events, despite intercurrent antiplatelet therapy. We hypothesized that DAPT might be associated with less native CAD progression and improved SVG patency, resulting in better functional status. We found no significant difference in functional status or freedom from angina between the 2 groups, with or without DAPT. However, a trend toward improved long-term survival with freedom from MACCE/R, notably not driven by patients who had an acute coronary syndrome during the 6 weeks before original randomization, was observed in the group who took DAPT; that is, combining aspirin plus clopidogrel. It is possible that the absence of difference in functional status at 8 years may be explained by symptomatic patients having had a higher predisposition to MACCE/R or death, or even a higher rate of physiologic adaptation or acceptance of their symptoms. As a result, such confounders over time could have reduced cross-sectional functional differences in surviving patients at 8 years post-CABG. Although inconsistent with our previously published, shorter-term pooled analysis of DAPT after CABG, 10 this trend toward improved MACCE-free long-term survival is intriguing and deserves further investigation. This trend toward improved MACCE-free long-term survival was not induced by the trend for increased use of bilateral internal thoracic arteries (BITA) in the aspirin-clopidogrel group. In fact, Table E1 , which illustrates the characteristics of patients with MACCE/R, shows that treatment groups did not have a significant difference in the use of BITA (18.2% in the aspirin-clopidogrel group and 10.5% in the aspirin-placebo group; P ¼ .61). Similarly, Table E2 , which illustrates the characteristics of patients without MACCE/R, shows that treatment groups did not have a significant difference in the use of BITA (26.7% in the aspirin-clopidogrel group and 15.8% in the aspirin-placebo group; P ¼ .29). The trend for increased use of BITA in the aspirin-clopidogrel group was not statistically significant, but might have contributed to the trend in increased survival and reduced MACCE/R in this group. This being said, a recent randomized study, the Arterial Revascularization Trial (ART) trial, showed no FIGURE 3. Freedom from major adverse cardiac or cerebrovascular events of the aspirin-clopidogrel group versus the aspirin-placebo group over the study period. Thick lines (full red lines for the aspirin-clopidogrel group and dashed blue lines for the aspirin-placebo group) depict the point estimates, whereas thin lines represent the 95% confidence limits. MACCE, Major adverse cardiac or cerebrovascular events.
FIGURE 4.
Patients alive and free from major adverse cardiac or cerebrovascular events in the aspirin-clopidogrel group versus the aspirin-placebo group over the study period. Thick lines (full red lines for the aspirin-clopidogrel group and dashed blue lines for the aspirin-placebo group) depict the point estimates, whereas thin lines represent the 95% confidence limits. MACCE, Major adverse cardiac or cerebrovascular events. Values are presented as n or n (%). ITA, Internal thoracic artery graft; SVG, saphenous vein graft. *Two grafts were radial artery grafts, which remained patent throughout the study.
difference in MACCE/R or survival at 5 years when comparing BITA to single ITA. 11 Despite some limitations (eg, significant crossover rate, high percentage of patients receiving a second arterial graft in the single ITA group and relatively short follow-up of 5 years), that study suggests that the potential benefits of BITA are expected to be observed after a longer period of time, and provides perspective on the limited role that BITA may have played in our cohort of patients over an only slightly longer followup. 11 As for the other factors that may have contributed to the trend toward improved MACCE-free long-term survival, Table E2 shows that the patients without MACCE/R in the aspirin-clopidogrel group had a trend toward a lower incidence of hypertension (66.7% for patients without MACCE/R in the aspirin-clopidogrel group, 84.2% for patients without MACCE/R in the aspirin-placebo group; P ¼ .08). This trend may have contributed to the trend in improved MACCE/R outcomes in the aspirin-clopidogrel group.
A previous analysis from the CASCADE randomized trial demonstrated that the combination of aspirin plus clopidogrel was associated with a slowing of the progression of native CAD after CABG. 7 Our results again show a lower incidence of moderate to severe disease progression from preoperatively in the aspirin-clopidogrel group, rather than a difference in graft patency.
The rate of DAPT in the aspirin-placebo group after the 1-year intervention duration of the trial was higher (19.5% vs 10.9%) than in the aspirin-clopidogrel group (Table 1) . This difference, although intriguing and representing a reversal of the group's initial treatment allocation, was a result of patients being subjected to routine medical practice, involved a small minority of patients ($15%), was not statistically significant (P ¼ .37), and had limited effect on the difference in the progression of native CAD that was seen between both treatment groups. In fact, a lower incidence of moderate to severe disease progression was demonstrated in the aspirin-clopidogrel group when comparing the preoperative angiogram to the 8-year CCTA, and there was no difference in the incidence of more than mild native CAD progression between the 1-year angiogram and the 8-year CCTA. This implies that the DAPT had its greatest influence on the progression of native CAD during the first year of the study, and had limited influence from years 1 to 8 for this end point because there was no difference during that time period. Also, it is debatable as to which period of DAPT after bypass surgery or percutaneous coronary intervention may be more efficacious. In this regard, most studies so far have focused on the efficacy of DAPT during the first year after intervention, both in interventional cardiology and in cardiac surgery. 8, 10, 12, 13 Very few subsequent, long-term data exist, to which we believe that our study contributes significantly. Table E3 of baseline characteristics in those who underwent CCTA shows that treatment groups did not have a significant difference in the use of left ITA (100% in the aspirin-clopidogrel group and 100% in the aspirin-placebo group; P ¼ 1.00), in the use of right ITA (28.9% in the aspirin-clopidogrel group and 13.0% in the aspirinplacebo group; P ¼ .21), or in the use of BITA (28.9% in the aspirin-clopidogrel group and 13.0% in the aspirinplacebo group; P ¼ .21). The patency of those arterial grafts was similar between both treatment groups (Table 4) with 91.5% patency in the aspirin-clopidogrel group and 92.3% patency in the aspirin-clopidogrel group (P ¼ 1.00). However, the nonsignificant trend for increased use of BITA in the aspirin-clopidogrel group might have contributed to the lower incidence of moderate to severe native disease progression, the increased survival, and the reduced MACCE/R that were observed in the aspirin-clopidogrel group. As mentioned previously, the use of BITA may have only played a limited role in our cohort of patients.
11
This study represents a potentially important, first-time trend finding, which is hypothesis generating and deserves more investigation, especially because the majority of patients included in the CASCADE study did not have an acute coronary syndrome preoperatively.
The DAPT regimen that was used in the initial CASCADE trial combined aspirin plus clopidogrel. This regimen is currently considered as a low-intensity DAPT and is surpassed by higher-intensity DAPT combining aspirin and a more pronounced P2Y12 antagonist such as prasugrel or ticagrelor. 12, 13 Also, the initial dosage of clopidogrel that was used in the initial CASCADE trial (75 mg clopidogrel daily) may be considered low. 6 Converting to a higher-intensity DAPT or to a higher dose of clopidogrel at inception might have enhanced the trends observed in this follow-up study; however, this would have had to be balanced with a higher risk of bleeding. These issues may justify a subsequent study, particularly with ticagrelor, which does not present the same partial response issues as clopidogrel. Presently, our clinical trial, named Ticagrelor Antiplatelet Therapy to Reduce Graft Events and Thrombosis, is investigating the effect of ticagrelor on vein graft patency as opposed to the Values are presented as n (%).
current standard of care with the use of aspirin (ClinicalTrials.gov identifier: NCT02053909). Although our long-term results showed no significant difference in graft patency between both groups, it clearly demonstrates a very high patency for SVG 8 years after CABG. Previous studies conducted almost 20 years ago indicated that only 60% of SVGs are patent at 10 years after CABG, and of those that are patent, half have clinically significant stenoses. 2, 5 One possible explanation for the high patency of SVG in our follow-up study is the improvement in secondary prevention and our emphasis on post-CABG guidelines.
14 During the past 20 years, the recommendations for secondary prevention after CABG have greatly changed and currently emphasize strict control of cardiovascular risk factors such as hypertension and low-and high-density lipoprotein levels. 15, 16 Compared with data from the initial CASCADE trial, 6 we observed a higher rate of hypertension and diabetes mellitus over time. For instance, in the initial study, the rate of hypertension was 48.2% in the aspirin-clopidogrel group and 52.6% in the aspirin-placebo group. 6 Although there is no significant difference between the use of antihypertension medications between both groups in this study (angiotensin-converting enzyme inhibitor: 43.5% in the aspirin-clopidogrel group and 48.8% in the aspirin-placebo group; P ¼ .67), there was a significant difference in the rate of hypertension between both groups of study, with 64.7% in the aspirin-clopidogrel group and 83.3% in the aspirin-placebo group (P ¼ .03).
In this study, we found that patients had a very high adherence to long-term secondary prevention initiated around the time of their CABG. This was represented by their high compliance to the lipid-lowering medication, with 91.3% in the aspirin-clopidogrel group and 97.6% in the aspirinplacebo group (P ¼ .36), which is much higher than previously published data such as the Synergy Between Percutaneous Coronary Intervention With Taxus and Cardiac Surgery (SYNTAX) trial, where the use of a statin (for lipid-lowering) was only 75.5% after CABG. 17 This high compliance was similarly observed for the long-term use of aspirin with an adherence of 87.0% in the aspirinclopidogrel group and 87.8% in the aspirin-placebo group (P ¼ 1.0).
Study Limitations
This was not an a priori planned long-term analysis of the CASCADE trial. With only 113 patients at inception, complete late evaluation was achieved in a relatively small number of patients, making statistical inference challenging. Therefore, the findings of this study should be considered hypothesis generating. As with other smaller studies, the other limitation of our study is the issue of power to detect and claim differences, and we are underpowered to claim no significant difference between DAPT over aspirin. The strength of the study is its uniqueness, very long duration of followup, and the added inferential power that may derive from it.
The evaluation of native CAD progression was based on the comparison of late follow-up results obtained by CCTA in relation to preoperative and 1-year conventional angiographic data. This has inherent pitfalls: the diagnostic accuracy and stenosis assessment of native arteries can also be limited in patients undergoing CABG due to severe coronary calcification, diffuse atherosclerosis, and small native disease. Despite these limitations, centers have reported very good accuracy in both grafts and native coronary arteries with CCTA. [18] [19] [20] Weustink and colleagues 18 reported sensitivity, specificity, positive predictive value, and negative predictive value of 100%, 96%, 97%, and 100%, respectively, for grafted native coronary arteries and 97%, 92%, 83%, and 99% for native nongrafted coronaries. Initial assumptions of randomization may have been lost and bias may have been introduced, even if data presented in Tables E1-E3 reveal the late study groups not to be significantly different. In this regard, the modest size of the groups both may have made leveraging differences due to chance more likely to have occurred and less likely to reach statistical significance.
Although patients who completed the CCTA had similar characteristics between both treatment groups, there was an imbalance in follow-up between the aspirin-clopidogrel group and the aspirin-placebo group, reflected by the difference in the number of patients who completed the CCTA in each group. This may have also resulted from minor imbalances of randomization at baseline (eg, age, hypertension, and diabetes) that amplified over time. Also, some patients were made aware of the antiplatelet regimen allocation at the conclusion of the initial study because there was no rule against it once the initial CASCADE study was finished. Therefore, patients may have had different perceptions or levels of engagement.
Because this study was a cross-sectional follow-up, patients only reported their medication history at the time of the follow-up, and no information was obtained regarding any medication that had been taken in the interim. Further, the DAPT intervention was for 1 year, and afterward patients were left to receive best standard of care-which to this day remains unknown regarding the use of DAPT beyond 1 year in CABG patients. Although some numerical differences existed in medication use after the 1-year study intervention period was completed, none of these were dictated by the design of the study, and none reached statistical significance.
During the evaluation of graft patency, the degree of stenosis was initially reported using the FitzGibbon patency grading with grades A, B, or O. However, this grading was found to be less accurate with CCTA, and we resorted to a simpler, patent or not dichotomous grading system. 21 Finally, there are discrepancies between individuals with regard to their response to clopidogrel. In fact, some studies report about 20% of nonresponders or poor responders to clopidogrel. 22 Also, no aggregometry or genotyping tests to identify poor responders were performed in our study to identify poor responders.
CONCLUSIONS
At 8 years' follow-up, the addition of clopidogrel to aspirin during the first year after CABG did not significantly correlate with improved functional status or graft patency.
However, with a very high graft patency and freedom from death and MACCE/R, paralleled by high levels of adherence to secondary prevention measures after CABG, this long-term clinical trial cohort demonstrated a trend toward higher freedom from MACCE/R or death and a lower incidence of moderate to severe progression of native CAD in the aspirin-clopidogrel group, despite a lack of difference in graft patency. With the current lack of clear guidelines about the use of DAPT after CABG, this long-term follow-up study opens the door for new investigations to better understand and control the processes of native CAD progression and SVG disease after coronary artery bypass surgery (Video 1).
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